Characterization of the actin-binding site on the alkali light chain of myosin.
1H-NMR experiments on myosin subfragment-1 (S1) isoenzymes, containing either the A1 or the A2 alkali light chains (S1(A1) or S1(A2)), have previously suggested the 41-residue proline, alanine and lysine-rich N-terminal extension of A1 to constitute a mobile 'domain' in solution. This segment of the molecule is immobilised in the presence of actin (Prince et al. (1981) Eur. J. Biochem. 121, 213-219). We now establish that the A1 light chain interacts with actin directly, and furthermore, that the binding site appears to be restricted to the terminal 41 residues. This observation carries important consequences for both the structure of the actomyosin complex and the role of myosin isoenzymes. Using the proteinase, thrombin, a technique has been developed in which the A1 light chain is cleaved, releasing the N-terminal 'tail' from an A2-like fragment. The method is shown to be widely applicable to light chains from a variety of sources. The isolated N-terminal fragments from rabbit skeletal and bovine cardiac muscle have been shown to interact directly with actin by a combination of affinity chromatography and 1H-NMR experiments. The 1H-NMR results are similar to those obtained earlier with S1 (ibid) and suggest the terminal alpha-N-trimethylalanine residue (Henry et al. (1982) FEBS Lett. 144, 11-15) to participate in the interaction.